
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 




APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



09/406,979 



09/28/1999 



KEVIN E. BREHMER 



03588.P005 



2142 



07/20/2004 



23349 7590 

stattler johansen & ADELI 

PO BOX 51860 

PALO ALTO, CA 94303 



EXAMINER 



MISLEH, JUSTIN P 



ART UNIT 



PAPER NUMBER 



2612 



DATE MAILED: 07/20/2004 



3 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



1/ 



Office Action Summary 



Application No. 

09/406,979 



Examiner 

Justin P Misleh 



Vpplicant(s) 



BREHMER ET AL 



Art Unit 

2612 



-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- tf NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

2. The disclosure is objected to because of the following informalities: typographical error. 
On page 12 (2 nd paragraph), the formula "Vrb = Vdd - Vft" is used to characterize the 'reference 
black' voltage level. However, in the same paragraph, it is stated that the reset voltage level is 
the voltage source Vrd, which would lead to the following formula: "Vrb = Vrd - V F t". The 
Examiner recommends changing the formula to the latter. 

Appropriate correction is required. 

Drawings 

3. Figures 1 - 3 should be designated by a legend such as —Prior Art— because only that 
which is old is illustrated. See MPEP § 608.02(g). Corrected drawing sheets are required in 
reply to the Office action to avoid abandonment of the application. The replacement sheet(s) 
should be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to 
obstruct any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

4. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
do not include the following reference character(s) mentioned in the description: 200 (page 1 1) 
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and Vdd (page 12). Corrected drawing sheets are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all of 
the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The replacement sheet(s) should be labeled "Replacement Sheet" in the page header 
(as per 37 CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes 
are not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

Claim Objections 

5. Claim 25 is objected to because of the following informalities: lack of antecedent basis. 
As for Claim 25, the claim language introduces "an auto-zero amplifier", however, the 

claim references "the differential amplifier circuit". The Examiner suggests referencing "the 
auto-zero amplifier". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 
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7. Claims 10, 12, 19, and 29 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Fossum et al. 

8. For Claim 10, Fossum et al. disclose, as shown in figures 1, 5A, 5B, and 6 and as stated 
in columns 2 (lines 65 - 67), 3 (lines 1 - 44), 5 (lines 27 - 67), and 6 (lines 39 - 59), a sampling 
circuit (comprised of both the column circuit 155 and the pixel circuit 150) for an image sensing 
circuit (pixel circuit 150) having a photosensitive element (100/502) which develops a photo 
sensing node voltage according to incident light, the sampling circuit (155/150) comprising: an 
amplifier circuit (508) having said photo sensing node voltage as input (as the gate of amplifier 
508); a sample and hold circuit (516 and 526) coupled to receive an output of the amplifier 
circuit (508; see figure 5A), and a clamping circuit (550 and 552) coupled to receive an output of 
the sample and hold circuit (516 and 526; see figure 5B) and produce an output signal 
representing a double correlated sample voltage difference at said photo sensing node (see 
column 3, lines 37 - 44). 

9. As for Claim 12, Fossum et al. disclose, as shown in figure 5A and as stated in column 5 
(lines 38 - 41), a sampling circuit (comprised of both the column circuit 155 and the pixel circuit 
150) as claimed in Claim 10, wherein the amplifier circuit (508) comprises a source follower 
circuit. 

10. As for Claim 19, Fossum et al. disclose, as stated in the abstract and in column 5 (lines 
33 - 35), a sampling circuit (comprised of both the column circuit 155 and the pixel circuit 150) 
as claimed in Claim 10, wherein the image sensing circuit (pixel circuit 150), amplifier circuit 
(508), sample and hold circuit (516 and 526) and clamping circuit (550 and 552) are constructed 
in the same integrated circuit using CMOS fabrication technology. 
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11. For Claim 29, Fossum et al. disclose, as shown in figures 1, 5A, 5B, and 6 and as stated 
in columns 2 (lines 65 - 67), 3 (lines 1 - 44), 5 (lines 27 - 67), and 6 (lines 39 - 59), in an image 
sensor circuit (see figures 5A and 5B) having an array of pixels including light sensing nodes at 
each of which a change in voltage can be imparted by exposure to a light source, a method for 
obtaining output signals representing the voltage changes at the light sensing nodes in order to 
obtain image data, comprising: at each said pixel (PIXEL; see figure 5A) providing an amplifier 
circuit (508) with an input driven by the voltage on the respective light sensing node to produce 
an amplifier output; providing a sample and hold circuit (COLUMN; see figure 5A) coupled to 
selectively (by means of ROW select switch 514) receive the amplifier output of a said pixel 
amplifier circuit in the array, the sample and hold circuit (COLUMN) being controlled by a 
SAMP control signal input (comprised of both control signals SHS and SHR) and producing an 
output signal (A and B; see figure 5A); providing a clamping circuit (see figure 5B) coupled to 
receive the sample and hold circuit output (by means of A and B; see figures 5A and 5B), the 
clamping circuit (see figure 5B) producing an output (VS/VR OUT; see figure 5B) according to 
the received sample and hold signal input and a control signal CLAMP (provided at the gate of 
Clamp switches 550 and 552); and controlling the SAMP and CLAMP control signals to the 
sample and hold circuit and the clamping circuit respectively so as to perform correlated double 
sampling of the voltage at the respective light sensing node so as to obtain a representation of the 
change of voltage thereat imparted substantially only by exposure to light (see column 3, lines 37 
-44). 
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12. Claims 20 - 22, 26 - 28, 30, and 36 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Zarnowski et al. 

13. For Claim 20, Zarnowski et al. disclose, as shown in figures 2-4 and as stated in 
columns 6 (lines 21-67) and 7 (lines 1 - 41), an image sensor circuit having a two dimensional 
array (see figure 4) of light sensitive pixel circuits (90a - 90c), each pixel circuit (see figure 3) 
comprising a photosensitive element (80) and a reset switching element (FET 76) coupled to a 
light sensing node (sense node 72), a differential input transistor pair (15 and 24 of operational 
amplifier 30; see figures 2 and 3) having a first input (15) thereof coupled to said light sensing 
node (sense node 72), and an enable switching element (also FET 76) coupled to selectively 
block output (by means of cutting off the input using Reset/Select Control) from the differential 
input transistor pair (15 and 24), the image sensing circuit further comprising sampling circuitry 
(CDS 34) for producing output signals corresponding to light incident on each of the respective 
pixel circuits. 

According to Zarnowski et al., as stated in column 6 (lines 55 - 57), "selection and reset 
of a sense node 72 is controlled by an FET 76. 

14. As for Claim 21, Zarnowski et al. disclose, as shown in figure 2 and as stated in column 
6 (lines 29 - 39), an image sensor circuit as claimed in Claim 20, wherein said sampling circuitry 
(CDS 34) provides a feedback path (32) to a second input (FET 24) of said differential input 
transistor (15 and 24) pair of each of said pixel circuits (80). 

15. As for Claim 22, Zarnowski et al. disclose, as shown in figure 2 and as stated in column 
6 (lines 29 - 39), an image sensor circuit as claimed in Claim 21, wherein said sampling circuitry 
(CDS 34) includes a sample and hold circuit (inherent) coupled within said feedback path (32). 
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All Correlated Double Sampling (CDS 34) circuits inherently include sample and hold 
circuitry within, regardless of whether it is explicitly stated. Furthermore, Zarnowski et al. 
states, "a feedback path 32 is connects the output of the amplifier 30 to . .. the gate of FET 24" 
and that "the output of the . . . amplifier is connected to a Correlated Double Sampler which is 
utilized to eliminate any fixed pattern noise in the video." Therefore, the sampling circuitry 
(CDS 34) including a sample and hold circuit is coupled within the feedback path (32). 

16. As for Claim 26, Zarnowski et al. disclose, as shown in figures 2-4 and as stated in 
column 7 (lines 51 - 55), an image sensor circuit as claimed in Claim 20, wherein the image 
sensor array is implemented with CMOS technology. 

17. As for Claim 27, Zarnowski et al. disclose, as shown in figure 2 and as stated in column 
6 (lines 25 - 27), an image sensor array as claimed in Claim 20, wherein the photosensitive 
element comprises a photo-diode (12). 

18. As for Claim 28, Zarnowski et al. disclose, as shown in figure 2 and as stated in column 
6 (lines 25 - 27), an image sensor array as claimed in Claim 20, wherein the photosensitive 
element comprises a photo-gate transistor (12). 

19. For Claim 30, Zarnowski et al. disclose, as shown in figures 2-4 and as stated in 
columns 6 (lines 21 - 67) and 7 (lines 1 - 41), a sampling circuit (34) for an image sensing 
circuit (figure 4) having a photosensitive element (80) which develops a photo sensing node 
voltage according to incident light, the sampling circuit (34) comprising: a feedback loop (32) 
amplifier circuit (30) having said photo sensing node voltage as input (14); and a clamping 
circuit (34) coupled to receive an output from the feedback loop amplifier circuit and produce an 



Application/Control Number: 09/406,979 Page 8 

Art Unit: 2612 

output signal representing a double correlated sample voltage difference at said photo sensing 
node (see column 6, lines 38 - 39). 

20. As for Claim 36, although it is not explicitly stated in Zarnowski et al., it is inherent that 
the sampling circuit (34) further includes a sample and hold circuit coupled between the 
feedback loop (32) amplifier circuit (30) and the clamping circuit (34). Zarnowski et al strictly 
disclose a Correlated Double Sampler which holds the first signal and the second signal of the 
double sample so as to clamp the differences between the first and second signals for the 
suppression of fixed pattern noises. 

Claim Rejections - 35 USC § 103 

21. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

22. Claims 1 - 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fossum et 
al. in view of Dhuse et al. 

23. For Claim 1, Fossum et al. disclose, as shown in figures 1, 5A, 5B, and 6 and as stated in 
columns 2 (lines 65 - 67), 3 (lines 1 - 44), 5 (lines 27 - 67), and 6 (lines 39 - 59), a method for 
obtaining an output signal from a light sensing circuit (PIXEL; see figure 5A) wherein operation 
of the light sensing circuit (PIXEL; see figure 5A) includes a reset phase during which a photo 
sensing node of the light sensing circuit is charged to a reference voltage (see figure 6 and 
column 5, lines 45 - 54) and an integration phase during which voltage at the photo sensing node 
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is modified by a photocurrent according to incident light intensity (see figure 6 and column 5, 
lines 38 - 41), the method comprising: correlated double sampling of the photo sensing node 
voltage to obtain an output signal representative of a change in voltage at the photo sensing node 
over the time of said integration phase (see column 3, lines 37 - 44); and holding said output 
signal for processing (by means of Vlns2); wherein the correlated double sampling comprises 
following the photo sensing node voltage from a first time instant occurring before the beginning 
of a said integration phase and after instigation of previous said reset phase, to a second time 
instant occurring after completion of said integration phase. However, Fossum et al. do not 
disclose wherein the correlated double sampling comprises following the photo sensing node 
voltage from a first time instant occurring after completion of a said integration phase and before 
instigation of a subsequent said reset phase, to a second time instant occurring after completion 
of said subsequent reset phase. 

On the other hand, Dhuse et al. also disclose a method for obtaining an output signal from 
a light sensing circuit including correlated double sampling. More specifically, Dhuse et al. 
teach, as shown in figure 6 and as stated in columns 7 (lines 48 - 67) and 8 (lines 1 - 3), wherein 
the correlated double sampling comprises following the photo sensing node voltage from a first 
time instant occurring after completion (603) of a said integration phase (602) and before 
instigation of a subsequent said reset phase (604), to a second time instant occurring after 
completion of said subsequent reset phase (605). As stated in column 2 (lines 17 - 29), at the 
time the invention was made, one with ordinary skill in the art would have been motivated to 
include correlated double sampling comprising following the photo sensing node voltage from a 
first time instant occurring after completion of a said integration phase and before instigation of a 
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subsequent said reset phase, to a second time instant occurring after completion of said 
subsequent reset phase, as taught by Dhuse et al, in the method of obtaining an output signal 
from a light sensing circuit, disclosed by Fossum et al., as a means to eliminate the noise which 
is generated by the reset of light sensing circuit. Therefore, at the time the invention was made, 
it would have been obvious to one with ordinary skill in the art to include correlated double 
sampling comprising following the photo sensing node voltage from a first time instant occurring 
after completion of a said integration phase and before instigation of a subsequent said reset 
phase, to a second time instant occurring after completion of said subsequent reset phase, as 
taught by Dhuse et al., in the method of obtaining an output signal from a light sensing circuit, 
disclosed by Fossum et al. 

24. As for Claim 2, it is important to note that it is an intrinsic characteristic of CMOS 
transistor to exhibit clock feed-through, thus, feed-through is present with Fossum et al. 
Furthermore, Fossum et al. disclose, as shown in figures 5A and 6 and as stated in column 5 
(lines 45 - 54), wherein said reset phase comprises charging said photo sensing node to said 
reference voltage by turning on and off a reset transistor (530) coupled to the photo sensing node 
such that, after turning off the reset transistor, a feed through effect at the reset transistor causes a 
reduction in voltage at the photo sensing node before instigation of the subsequent reset phase, 
and, according to Dhuse et al., wherein the second time instant (605; see figure 6) of said 
correlated double sampling is after said photo sensing node voltage reduction due to feed through 
effect. 

25. As for Claim 3, Fossum et al. disclose, as shown in figures 1, 5 A, 5B, and 6 and as stated 
in columns 2 (lines 65 - 67), 3 (lines 1 - 44), 5 (lines 27 - 67), and 6 (lines 39 - 59), wherein a 
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sample and hold circuit (516 and 526) is coupled receive signals representing the photo sensing 
node voltage, and a clamping circuit (550 and 552) is coupled to the sample and hold circuit, and 
wherein said correlated double sampling and said holding of the output signal is accomplished by 
manipulation of input signals (SHS, SHR, and CLAMP) to said sample and hold circuit and said 
clamping circuit. 

26. As for Claim 4, Fossum et al. disclose, as stated in column 5 (lines 9-12), wherein said 
light sensing circuit includes a photo-diode coupled to said photo sensing node, and wherein said 
photocurrent flows through the photo-diode according to the intensity of light incident thereon. 

27. As for Claim 5, Fossum et al. disclose, as stated in column 5 (lines 9-12), wherein said 
light sensing circuit includes a photo-gate transistor coupled to said photo sensing node and 
through which said photo-current flows according to the intensity of light incident thereon. 

28. As for Claim 6, Fossum et al. disclose, as shown in figures 5B and 6 and as stated in 
columns 5 (lines 54 - 60) and 7 (lines 17 - 37), wherein said integration phase and said reset 
phase are performed in an alternating cycle, and wherein an output signal is obtained for said 
light sensing circuit following each cycle. 

29. As for Claim 7, Fossum et al. disclose, as stated in column 5 (lines 27 - 35), wherein a 
plurality of said light sensing circuits are arranged in a two dimensional image sensing array, and 
wherein an output signal is obtained for each of said light sensing elements in the array following 
each said cycle, so as to obtain two dimensional image data. 

30. As for Claim 8, Fossum et al. disclose, as shown in figures 5A and 5B, wherein a sample 
and hold circuit (516 and 526) is coupled to selectively receive signals representing the photo 
sensing node voltage from a plurality of light sensing circuits in said array (see column 5, lines 
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54 - 60), and a clamping circuit (550 and 552) is coupled to the sample and hold circuit (516 and 
526), and wherein said correlated double sampling and said holding of the output signal is 
accomplished by manipulation of input signals (SHS, SHR, and CLAMP) to said sample and 
hold circuit and said clamping circuit. 

31 . As for Claim 9, Fossum et al. disclose, as shown in figures 1, 5A, 5B, and 6 and as stated 
in columns 2 (lines 65 - 67), 3 (lines 1 - 44), 5 (lines 27 - 67), and 6 (lines 39 - 59), wherein 
said light sensing circuit (see figure 5 A and 5B), said sample and hold circuit (516 and 526) and 
said clamping circuit are all fabricated on the same silicon substrate using a CMOS integrated 
circuit technology (see column 5, lines 27 - 35). 

32. Claims 11, 13, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fossum et al. in view of Zarnowski et al 

33. As for Claim 11, Fossum et al. disclose a sampling circuit for an image sensing circuit 
having a photosensitive element which develops a photo sensing node voltage according to 
incident light, the sampling circuit comprising an amplifier circuit having said photo sensing 
node voltage as input; wherein the amplifier circuit comprises a source follower circuit. 
However, Fossum et al. do not disclose wherein the amplifier circuit comprises a differential 
input transistor pair circuit. 

On the other hand, Zarnowski et al. also disclose a sampling circuit for an image sensing 
circuit. More specifically, Zarnowski et al., as shown in figures 2-4 and as stated in columns 6 
(lines 21-67) and 7 (lines 1 - 41), a sampling circuit (CDS 34) for an image sensor circuit 
having a two dimensional array (see figure 4) of light sensitive pixel circuits (90a - 90c), each 
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pixel circuit (see figure 3) comprising a photosensitive element (80) and an amplifier (30) 
wherein the amplifier (30) comprises a differential input transistor pair (15 and 24 of operational 
amplifier 30; see figures 2 and 3). The image sensing circuit further comprising sampling 
circuitry (CDS 34) for producing output signals corresponding to light incident on each of the 
respective pixel circuits. As stated in columns 3 (lines 8-10 and 21 - 24), 4 (lines 1 - 3 and 19 
- 21), and 6 (lines 35 and 36), at the time the invention was made, one with ordinary skill in the 
art would have been motivated to include an amplifier wherein the amplifier comprises a 
differential input transistor pair circuit, as taught by Zarnowski et al., in the sampling circuit for 
an image sensing circuit, disclosed by Fossum et al., as a means to provide a circuit which 
enables high speed high quality video readout, an increased maximum pixel rate, reduced 
column based fixed pattern noises, reduced system size, complexity, power consumption and 
cost and the elimination of amplifier gain variability. Therefore, at the time the invention was 
made, it would have been obvious to one with ordinary skill in the art to have included an 
amplifier wherein the amplifier comprises a differential input transistor pair circuit, as taught by 
Zarnowski et al, in the sampling circuit for an image sensing circuit, disclosed by Fossum et al. 
34. As for Claim 13, Fossum et al disclose a sampling circuit (comprised of both the column 
circuit 155 and the pixel circuit 150) for an image sensing circuit (pixel circuit 150), wherein the 
sampling circuit (155/150) comprises an amplifier circuit (508) and a sample and hold circuit 
(516 and 526) coupled to receive an output of the amplifier circuit (508; see figure 5A). 

In regards to Claim 1 1 , it was established that it would have been obvious to one with 
ordinary skill in the art to have included an amplifier wherein the amplifier comprises a 
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differential input transistor pair circuit, as taught by Zarnowski et al., in the sampling circuit for 
an image sensing circuit, disclosed by Fossum et al. 

Furthermore, Zarnowski et al. shows in figure 2 and states, u a feedback path 32 is 
connects the output of the amplifier 30 to ... the gate of FET 24" and that "the output of the . . . 
amplifier is connected to a Correlated Double Sampler which is utilized to eliminate any fixed 
pattern noise in the video." Therefore, the sampling circuit (comprised of both the column 
circuit 155 and the pixel circuit 150) including a sample and hold circuit is coupled within the 
feedback path (32). 

35. As for Claim 17, Fossum et al. in view of Zarnowski et al. teach wherein a plurality of 
image sensing circuits are arranged in an array, each forming a pixel circuit of an image sensor, 
and wherein each pixel circuit includes a said photo sensitive element (80; Fossum et al.), a reset 
switching element (530; Fossum et al.) and a said differential input transistor pair as part of said 
amplifier circuit (30; Zarnowski et al.), and wherein the sample and hold circuit (COLUMN; 
Fossum et al.) and the clamping circuit (Figure 5B; Fossum et al.) are shared by a plurality of 
pixel circuits in the image sensor array (see Figures 1, 5A, and 5B; Fossum et al.). 

36. Claims 14 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fossum et al in view of Zarnowski et al. in further view of Xu. 

37. As for Claim 14, Fossum et al. disclose a sampling circuit (comprised of both the column 
circuit 155 and the pixel circuit 150) for an image sensing circuit, the sampling circuit (155/150) 
comprising: an amplifier circuit (508) having said photo sensing node voltage as input (as the 
gate of amplifier 508); a sample and hold circuit (516 and 526) coupled to receive an output of 
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the amplifier circuit (508; see figure 5 A), and a clamping circuit (550 and 552) coupled to 
receive an output of the sample and hold circuit (516 and 526; see figure 5B) and produce an 
output signal representing a double correlated sample voltage difference at said photo sensing 
node (see column 3, lines 37-44). Furthermore, Zarnowski et al. teach wherein the amplifier 
(30) comprises a differential input transistor pair (15 and 24 of operational amplifier 30; see 
figures 2 and 3), wherein a feedback path (32) exists between an output of the amplifier (30) and 
an input of the amplifier (30), and wherein the sampling circuit is coupled within the feedback 
loop. 

However, Fossum et al. in view of Zarnowski et al. do not disclose wherein a source 
follower circuit coupled within said feedback loop is used to couple the output of the sample and 
hold circuit to said clamping circuit. 

On the other hand, Xu also discloses an image sensor circuit comprising sampling 
circuitry. More specifically, Xu discloses, as shown in figures 1 and 2 and as stated in columns 2 
(lines 40 - 67), 3 (lines 1 - 7), 4 (lines 12 - 57), an image sensor circuit (see figure 1) comprising 
sampling circuitry (10) wherein the sampling circuitry (10) further includes a source follower 
circuit (linear gain amplifiers 4 1 and 42) which provides an input to a clamping circuit (clamping 
circuit 21 and 22). As stated in column 1 (lines 48 - 52), at the time invention was made, one 
with ordinary skill in the art would have been motivated to include sampling circuitry wherein 
the sampling circuitry further includes a source follower circuit which provides an input to a 
clamping circuit, as taught by Xu, in the image sensor circuit, disclosed by Fossum et al. in view 
of Zarnowski et al, as a means to provide sampling circuitry that requires a small chip area and 
less power. Therefore, at the time the invention was made, it would have been obvious to one 
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with ordinary skill in the art to have included a source follower circuit which provides an input to 
a clamping circuit, as taught by Xu, in the image sensor circuit, disclosed by Fossum et al. in 
view of Zarnowski et al. 

38. As for Claim 18, Zarnowski et al. disclose, as stated in column 6 (lines 33 - 39), wherein 
the feedback (32) to the differential input transistor pair is arranged so that the amplifier circuit 
has a gain of greater than unity. More specifically, Zarnowski et al. states, "the amplifier circuit 
30 is configured as a positive feedback unity gain amplifier ... the amplifier 30 could be 
configured to have gain, a full differential input or any operational amplifier configuration as the 
application required." 

39. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fossum et al. in 
view of Zarnowski et al. in view of Xu in further view of Meyers. 

40. As for Claim 15, Fossum et al in view of Zarnowski et al. in view of Xu teach in 
combination a sampling circuit comprising an amplifier circuit, a sample and hold circuit 
coupled to receive an output of the amplifier circuit, and a clamping circuit coupled to receive an 
output of the sample and hold circuit and produce an output signal representing a double 
correlated sample voltage difference, wherein a feedback path exists between an output of the 
amplifier and an input of the amplifier, and wherein the sampling circuit is coupled within the 
feedback loop, wherein a source follower circuit coupled within said feedback loop is used to 
couple the output of the sample and hold circuit to said clamping circuit. 

However, Fossum et al. in view of Zarnowski et al. in view of Xu do not teach wherein 
the clamping circuit comprises an auto-zero amplifier circuit having a feedback loop which 
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includes a first capacitive storage element coupled in parallel with a switching element 
controlled by a clamp signal. 

On the other hand, Meyers also discloses a sampling circuit comprising a sample and 
hold circuit and a clamping circuit. More specifically, as shown in figure 6 and as stated in 
column 1 1 (lines 38 - 63), Meyers discloses a sampling circuit (40) comprising a sample and 
hold circuit (42 and 44) and a clamping circuit (46 and associated circuitry), wherein the 
clamping circuit (46 and associated circuitry) comprises an auto-zero amplifier circuit (46) 
having a feedback loop which includes a first capacitive storage element (see figure 6) coupled 
in parallel with a switching element (see figure 6) controlled by a clamp signal (RESET). As 
stated in column 1 1 (lines 60 - 63), at the time the invention was made, one with ordinary skill in 
the art would have been motivated to include a clamping circuit comprising an auto-zero 
amplifier circuit having a feedback loop which includes a first capacitive storage element 
coupled in parallel with a switching element controlled by a clamp signal, as taught by Meyers, 
in the sampling circuit, taught by Fossum et al. in view of Zarnowski et al. in view of Xu, as a 
means to provide correlated double sampling capable of reducing Johnson noise, flicker noise, 
KTC noise, and 1/f noise in a single integration period. Therefore, at the time the invention was 
made, it would have been obvious to one with ordinary skill in the art to have included a 
clamping circuit comprising an auto-zero amplifier circuit having a feedback loop which 
includes a first capacitive storage element coupled in parallel with a switching element 
controlled by a clamp signal, as taught by Meyers, in the sampling circuit, taught by Fossum et 
al. in view of Zarnowski et al. in view of Xu. 
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41. Claims 23, 31, and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zarnowski et al. in view of Xu. 

42. As for Claims 23 and 31, Zarnowski et al. disclose, as shown in figure 2 and as stated in 
column 6 (lines 29 - 39), sampling circuitry (CDS 34) connected to the output of the amplifier 
(30), wherein a feedback path (32) connects the output of the amplifier (30) to the gate of FET 
(24); hence, the sampling circuitry (CDS 34) is coupled within the feedback path (32). However, 
Zarnowski et al. do not disclose wherein the sampling circuitry further includes a source follower 
circuit coupled within said feedback path which provides an input to a clamping circuit. 

On the other hand, Xu also discloses an image sensor circuit comprising sampling 
circuitry. More specifically, Xu discloses, as shown in figures 1 and 2 and as stated in columns 2 
(lines 40 - 67), 3 (lines 1 - 7), 4 (lines 12 - 57), an image sensor circuit (see figure 1) comprising 
sampling circuitry (10) wherein the sampling circuitry (10) further includes a source follower 
circuit (linear gain amplifiers 41 and 42) which provides an input to a clamping circuit (clamping 
circuit 21 and 22). As stated in column 1 (lines 48 - 52), at the time invention was made, one 
with ordinary skill in the art would have been motivated to include sampling circuitry wherein 
the sampling circuitry further includes a source follower circuit which provides an input to a 
clamping circuit, as taught by Xu, in the image sensor circuit, disclosed by Zarnowski et al., as a 
means to provide sampling circuitry that requires a small chip area and less power. Therefore, at 
the time the invention was made, it would have been obvious to one with ordinary skill in the art 
to have included a source follower circuit which provides an input to a clamping circuit, as 
taught by Xu, in the image sensor circuit, disclosed by Zarnowski et al. 
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43. As for Claim 35, Zarnowski et al. disclose, as stated in column 6 (lines 33 - 39), wherein 
the feedback (32) to the differential input transistor pair is arranged so that the amplifier circuit 
has a gain of greater than unity. More specifically, Zarnowski et al. states, "the amplifier circuit 
30 is configured as a positive feedback unity gain amplifier ... the amplifier 30 could be 
configured to have gain, a full differential input or any operational amplifier configuration as the 
application required ." 

44. Claim 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zarnowski et al. 
in view of Xu in further view of Wayne. 

45. As for Claim 24, while Zarnowski et al. in view of Xu teach an image sensor circuit 
comprising sampling circuitry for producing output signals corresponding to light incident on 
each of the respective pixel circuits, wherein said sampling circuitry provides a feedback path to 
a second input of said differential input transistor pair of each of said pixel circuits wherein said 
sampling circuitry includes a sample and hold circuit coupled within said feedback path, wherein 
the sampling circuitry further includes a source follower circuit coupled within said feedback 
path which provides an input to a clamping circuit. However, Zarnowski et al. in view of Xu do 
not disclose wherein said clamping circuit comprises an auto-zero amplifier circuit. 

On the other hand, Wayne also discloses an image sensor circuit comprising sampling 
circuitry including a clamping circuit. More specifically, Wayne discloses, as shown in figure 2 
and as stated in columns 4 (lines 54 - 67) and 5 (lines 1 - 26), an image sensor circuit (25) 
comprising sampling circuitry (30) including a clamping circuit (T7, C2, T9, and T10). 
Furthermore, Wayne discloses that the clamping circuit (T 7 , C2, T 9 , and T10) comprises an auto- 
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zero amplifier (T9 and T10). As stated in column 2 (lines 17 - 27), at the time the invention was 
made, one with ordinary skill in the art would have been motivated to include a clamping circuit 
comprising an auto-zero amplifier, as taught by Wayne, in the image sensor circuit comprising 
sampling circuitry, disclosed by Zarnowski et al. in view of Xu, as a means to provide an image 
sensor circuit that minimizes the effects due to device variations using a simpler, compact, high- 
speed implementation. Therefore, at the time the invention was made, it would have been 
obvious to one with ordinary skill in the art to have included a clamping circuit comprising an 
auto-zero amplifier, as taught by Wayne, in the image sensor circuit comprising sampling 
circuitry, disclosed by Zarnowski et al. in view of Xu. 

46. Claim 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zarnowski et al. 
in view of Wayne. 

47. As for Claim 32, while Zarnowski et al. teach an image sensor circuit comprising 
sampling circuitry for producing output signals corresponding to light incident on each of the 
respective pixel circuits, wherein said sampling circuitry provides a feedback path to a second 
input of said differential input transistor pair of each of said pixel circuits wherein said sampling 
circuitry includes a sample and hold circuit coupled within said feedback path. However, 
Zarnowski et al. do not disclose wherein said clamping circuit comprises an auto-zero amplifier 
circuit. 

On the other hand, Wayne also discloses an image sensor circuit comprising sampling 
circuitry including a clamping circuit. More specifically, Wayne discloses, as shown in figure 2 
and as stated in columns 4 (lines 54 - 67) and 5 (lines 1 - 26), an image sensor circuit (25) 
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comprising sampling circuitry (30) including a clamping circuit (T 7 , C2, T 9 , and T10). 
Furthermore, Wayne discloses that the clamping circuit (T 7? C2, T 9 , and T10) comprises an auto- 
zero amplifier (T9 and Ti 0 ). As stated in column 2 (lines 17 - 27), at the time the invention was 
made, one with ordinary skill in the art would have been motivated to include a clamping circuit 
comprising an auto-zero amplifier, as taught by Wayne, in the image sensor circuit comprising 
sampling circuitry, disclosed by Zarnowski et al., as a means to provide an image sensor circuit 
that minimizes the effects due to device variations using a simpler, compact, high-speed 
implementation. Therefore, at the time the invention was made, it would have been obvious to 
one with ordinary skill in the art to have included a clamping circuit comprising an auto-zero 
amplifier, as taught by Wayne, in the image sensor circuit comprising sampling circuitry, 
disclosed by Zarnowski et al. 

48. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zarnowski et al. 
in view of Wayne in further view of Meyers. 

49. As for Claim 33, Zarnowski et al. in view of Wayne teach an image sensor circuit 
comprising sampling circuitry provides a feedback path to a second input of a differential input 
transistor pair of each of a plurality of pixel circuits wherein the sampling circuitry includes a 
sample and hold circuit coupled within said feedback path, wherein the sampling circuitry further 
includes a clamping circuit comprising an auto-zero amplifier. 

However, Zarnowski et al. in view of Wayne do not teach wherein the clamping circuit 
comprises an auto-zero amplifier circuit having a feedback loop which includes a first capacitive 
storage element coupled in parallel with a switching element controlled by a clamp signal. 
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On the other hand, Meyers also discloses a sampling circuit comprising a sample and 
hold circuit and a clamping circuit. More specifically, as shown in figure 6 and as stated in 
column 1 1 (lines 38 - 63), Meyers discloses a sampling circuit (40) comprising a sample and 
hold circuit (42 and 44) and a clamping circuit (46 and associated circuitry), wherein the 
clamping circuit (46 and associated circuitry) comprises an auto-zero amplifier circuit (46) 
having a feedback loop which includes a first capacitive storage element (see figure 6) coupled 
in parallel with a switching element (see figure 6) controlled by a clamp signal (RESET). As 
stated in column 1 1 (lines 60 - 63), at the time the invention was made, one with ordinary skill in 
the art would have been motivated to include a clamping circuit comprising an auto-zero 
amplifier circuit having a feedback loop which includes a first capacitive storage element 
coupled in parallel with a switching element controlled by a clamp signal, as taught by Meyers, 
in the sampling circuit, taught by Zarnowski et al. in view of Wayne, as a means to provide 
correlated double sampling capable of reducing Johnson noise, flicker noise, KTC noise, and 1/f 
noise in a single integration period. Therefore, at the time the invention was made, it would have 
been obvious to one with ordinary skill in the art to have included a clamping circuit comprising 
an auto-zero amplifier circuit having a feedback loop which includes a first capacitive storage 
element coupled in parallel with a switching element controlled by a clamp signal, as taught by 
Meyers, in the sampling circuit, taught by Zarnowski et al. in view of Wayne. 
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Allowable Subject Matter 

50. Claims 16, 25, and 34 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

51. For Claims 16, 25, and 34, the prior art teaches, in the very least, several different 
embodiments including a sampling circuit for an image sensing circuit having a photosensitive 
element, wherein the sampling circuit comprises a feedback loop amplifier circuit having an 
output from the photosensitive elements as input; and a clamping circuit coupled to receive an 
output from the feedback loop amplifier circuit and produce an output signal representing a 
double correlated sample voltage difference at the output, wherein said clamping circuit 
comprises an auto-zero amplifier circuit with a feedback loop which includes a first capacitive 
storage element coupled in parallel with a switching element controlled by a clamp signal. 

However, the prior art does not teach or fairly suggest wherein the amplifier circuit of the 
clamping circuit has a first input coupled to a reference voltage and a second input coupled by 
way of a second capacitive element to receive said output from the feedback loop amplifier, and 
wherein said clamping circuit is controlled by a clamp signal such that in a first state the output 
of the clamping circuit amplifier is fixed by said reference voltage and in a second state the 
clamping circuit output changes in accordance with said feedback loop amplifier output from a 
baseline of the fixed reference voltage output. 
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Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Justin P Misleh whose telephone number is 703.305.8090. The 
Examiner can normally be reached on Monday through Thursday from 7:30 AM to 5:30 PM and 
on alternating Fridays from 7:30 AM to 4:30 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Wendy R Garber can be reached on 703.305.4929. The fax phone number for the 
organization where this application or proceeding is assigned is 703.872.9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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